Still the m atter is left indeterm inate from th e statical standpoint. From the dynam ical standpoint, however, we are led to a certain definite stress distribution, which is also, fortunately, free from the above objection, and is harm onised w ith th e flux of energy. A pecu liarity is the way the force on an intrinsic m agnet is represented. I t is not by force on its poles, nor on its in terio r, b u t on its sides, re fe r ring to a simple case of uniform longitudinal m ag n etisatio n ; i.e., it is done by a electrom agnetic force on the fictitious electric current which would produce the same distrib u tio n of induction as the m agnet does. T here is also a force where th e in d u ctiv ity varies. This force on fictitious cu rren t harm onises w ith th e conclusion p re viously arrived a t by th e au th o r th a t, when im pressed forces set up disturbances, such disturbances are determ ined by th e curl of th e impressed forces, and proceed from th e ir localities.
is done by a electrom agnetic force on the fictitious electric current which would produce the same distrib u tio n of induction as the m agnet does. T here is also a force where th e in d u ctiv ity varies. This force on fictitious cu rren t harm onises w ith th e conclusion p re viously arrived a t by th e au th o r th a t, when im pressed forces set up disturbances, such disturbances are determ ined by th e curl of th e impressed forces, and proceed from th e ir localities.
In conclusion it is pointed out th a t th e determ inateness of the stress rests upon th e assum ed localisation of th e energy and the two laws of circuitation, so th a t w ith o ther distributions of the energy (of the same proper to tal am ounts) other results w ould follow ; but the author has been unable to produce full harm ony in any other way th an th a t followed. (A bstract.)
After draw ing atten tio n to previous investigations on this subject, and pointing out th e im portance of adopting the same scale values for similar instrum ents at different Observatories, especially at new Observatories which have been recently established, the discussion of special m agnetic disturbances is undertaken, especially the dis turbances of a great magnetic storm which occurred on June 24 and 25, 1885, for which photographic records have been obtained from 17 different O bservatories: 11 in Europe, 1 in Canada, 1 in India, 1 in China, 1 in Java, 1 at M auritius, and 1 a t Melbourne.
The records are discussed and compared, tables are formed of the simultaneous disturbances, and the traces are reduced to Greenwich mean tim e and brought together on the same plates arranged on the same time-scale. Plates I and I I show the rem arkable agreem ent between the disturbances at the different Observatories, and the
An attem p t has also been made to apply the Gaussian analysis to sudden m agnetic disturbances, and, w ith a view to th eir application in fu tu re work, the values of the Gaussian functions have been ob tained for 20 different Observatories, and the num erical equations form ed for th e elements of m agnetic force in three directions m utually a t rig h t angles, and also th e equation for the magnetic potential in term s of the Gaussian coefficients to the fourth order.
The Tables give the num erical values to be m ultiplied by the 24 Gaussian coefficients to give the values of the forces X, Y, and Z in the geographical m eridian tow ards the north, perpendicular to the m eridian tow ards th e west, and vertically dow nw ards respectively. The equations are also form ed and the values obtained in term s of the 24 Gaussian coefficients for X 2, Y 2, and Z2, X 2 being the horizontal force in the m agnetic m eridian, Y 2 the horizontal force perpendicular to th e m agnetic m eridian, and Z2 the vertical force. If then X 2, Y2, and Z 2 be the observed values of any sim ultaneous disturbances, they may be a t once su bstituted in the equations, the equations giving the 24 Gaussian coefficients m ay be solved, and the corresponding change of m agnetic p o tential may be determ ined. In the year 1885 Messrs. Creelm an and Crocket ( ' E dinburgh Roy. Soc. Proc.,' vol. 13. p. 311), under Professor T a it's supervision, p e r formed a series of experim ents on th e heat produced by the com pres sion of various substances. Their m ethod was briefly as follow s:-F o r th e application of the pressure, the same apparatus which we describe and figure later was used. A therm o-electric junction of insulated nickel and iron wires was fixed between the leather washers and a sufficient length of wire coiled aw ay inside the gun to allow the junction to be draw n out at th e top and a specimen attached to it. Am ong th e substances examined were glass, cork, vulcanite, glue, bees'-wax, and paraffin oil, th e only pure chemical compounds being chloroform and ether. The following are some of the results obtained. Pressure, about 1 ton on the square inch.
